Heat stress may be a useful way to prime the central nervous system to enhance movement skill acquisition. Heat stress increased motor cortical excitability. Heat stress enhanced learning during a motor skill acquisition task.
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a b s t r a c t
Objective: Vigorous systemic exercise stimulates a cascade of molecular and cellular processes that enhance central nervous system (CNS) plasticity and performance. The influence of heat stress on CNS performance and learning is novel. We designed two experiments to determine whether passive heat stress (1) facilitated motor cortex excitability and (2) improved motor task acquisition compared to no heat stress. Methods: Motor evoked potentials (MEPs) from the first dorsal interosseus (FDI) were collected before and after 30 min of heat stress at 73°C. A second cohort of subjects performed a motor learning task using the FDI either following heat or the no heat condition. Results: Heat stress increased heart rate to 65% of age-predicted maximum. After heat, mean resting MEP amplitude increased 48% (p < 0.05). MEP stimulus-response amplitudes did not differ according to stimulus intensity. In the second experiment, heat stress caused a significant decrease in absolute and variable error (p < 0.05) during a novel movement task using the FDI. Conclusions: Passive environmental heat stress (1) increases motor cortical excitability, and (2) enhances performance in a motor skill acquisition task. Significance: Controlled heat stress may prime the CNS to enhance motor skill acquisition during rehabilitation. Ó 2015 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Regular physical activity plays an important role in preventing or reducing the incidence of various chronic age-related physical impairments (Kruk, 2007) . Current guidelines recommend 5-7 days per week of exercise performed at an intensity that induces profuse sweating (Haskell et al., 2007) . However, only 27% of the adult population in the United States engages in exercise at the recommended level that would provide protection against chronic diseases (Stewart, 2005) . As the healthcare costs of age-related chronic diseases rise, it is logical to explore novel interventions that can supplement the benefits of exercise, especially for those people with physical impairments that limit vigorous activity.
In animal models, moderate intensity exercise facilitates availability of brain metabolic enzymes (Tong et al., 2001; Ding et al., 2006) , long-term potentiation of hippocampal neurons (Farmer et al., 2004) , the expression of brain-derived neurotrophic factor (BDNF) (Berchtold et al., 2005) , and an increase in insulin-like growth factor-1 (IGF-1) (Trejo et al., 2001 
